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Let Your Names Shine... 


N these hand-to-mouth days it is difficult 
to get support for any constructive 
proposal, more especially if some little 
further consumption of fuel for lighting is 
involved. 

It may therefore be futile at present to 
plead for the restoration of luminous signs 
and even more so to advocate the intro- 
duction of new ones. 

We have great sympathy, however, with 
the ideas expressed recently in Punch by 
“‘A. P. H.,”’ who pleads for the identification 
by this means not only of streets and side 
streets but also of the great clubs and 
other buildings of interest. 

‘* All this goes for Government Depart- 
ments, too. And let the names, or numbers, 
of all big buildings be illuminated, so that 
this column* does not stumble into the 
Royal Scientific Society and say to an 
indignant porter ‘ Is this the Amalgamated 
Brewers ?’”’ 

These things are to come. In the meantime 
we have learned much in regard to design. 
Informative data are to be found in the 
recent I.E.S. paper by Mr. J. B. S. Smyth 
(see pp, 26-27). True the paper relates to 
Traffic Signs, but much of it is of general 
application. 





*So the author fancifully describes himself. 

















Street Lighting and Fuel 
Economy 


It is not surprising that local 
authorities generally have been loath 
to accept proposals for the complete 
extinction of street lamps, even after 
midnight, and have in most cases com- 
promised by arranging a partial re- 
duction. Some comments on this mat- 
ter were recently made to a repre- 
sentative of the Star by Mr. J. F. 
Colquhoun, public lighting engineer 
in Sheffield. He pointed out that the 
resulting public inconvenience and 
danger would far outweigh any pos- 
sible economies from further “cuts.” 
It is probable that the authorities do 
not appreciate how small is the pos- 
sible saving in fuel to be derived in 
this way, nor the trouble imposed 
on those responsible for the mainten- 
ance of public lighting. Mr. Colqu- 
houn mentioned, for example, that 
there are 25,000 lamps in Sheffield, 
every one of which would require 
adjustment if further reduction is to 
be achieved. We are glad to see that 
the Star readily accepted Mr. Colqu- 
houn’s view, and, in its editorial re- 
marks, deprecated the attempt to re- 
produce partial black-out conditions, 
with all their attendant inconveni- 
ences, drawbacks, and dangers. 
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I.E.S. Dinners in Newcastle 
and Birmingham 


Two pleasant functions have taken 
place during last month, the annual 
dinner of the I.E.S. Newcastle Centre 
on January 8 and the similar func- 
tion arranged by the Birmingham 
Centre on January 10. The former 
event was attended by the President 
(Mr. J. S. Dow), who was present to 
greet members at the reception pre- 
ceding the dinner, and who after- 
wards responded to the toast, “'The 
Illuminating Engineering Society,” 
which was proposed by Mr. Norman 
Mackellar (President of the North- 
ern Architectural Association). The 
dinner in Birmingham was attended 
by Mr. J. S. Preston (Vice-President), 
who deputised for the President. Both 
functions were enjoyable and suc- 
cessful, speeches being followed by 
music and other forms of entertain- 
ment. It is not always realised how 
much devolves on those responsible 
for the organisation of such events. 
Those responsible well deserve the 
thanks not only of local mem- 
bers but of the Society as a whole. 
At Birmingham the toast of “The 
Illuminating Engineering Society” 
was proposed by Mr. F. W. Lawton 
(president of the Birmingham Electric 
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Club), and Mr. J. S. Preston responded. 
Mr. R. McKenzie, chairman of the 
Centre, presided. The dining-room, 
with a maximum capacity of 161, was 
fully occupied and the demand for 
tickets exceeded the available accom- 
modation. The opportunity may also 
be taken to congratulate the Birming- 
ham Centre on a new development— 
the issue of a quarterly review of 
events, which keeps members fully 
abreast of local events. 





Bad Lighting Does Deter 


Our attention has been drawn to 
two recent statements in the daily 
Press illustrating the fact that poor 
lighting does impede action and does 
create discontent. 

The first is in a letter from a former 
“mill lass,’ who before the war 
worked in worsted mills, where “ the 


conditions were appalling.” The 
writer remarks: “We worked in 
badly gas-lit rooms overcrowded 


with machinery .. . can one wonde1 
that girls, after nearly six years in 
modern, well-lit factories and clean 
conditions in the Services, wili not re- 
turn to the mills again?” 

The other reference is to be found 
in a report from the Select Committee 
on Estimates, which deplores the 
arrears of work in the Inland Revenue 
Department, notwithstanding in- 
creased staff. Blame is placed largely 
on inadequate equipment and poor 
working conditions. “ The staff,” it is 
remarked, “cannot work at their 
maximum efficiency under cramped 
conditions, with bad lighting and ill- 
arranged office furniture, or when the 
lay-out does not allow adequate super- 
vision of the work.” 





Christmas Magic 


The Christmas lectures at the Royal 
Institution, “adapted to a juvenile 
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auditory,” are always a delight to 
those of mature age as well as to chil- 
dren. The 117th course in this series, 
consisting of seven lectures, was given 
by Professor H. Hartridge, who lec- 
tured on Light and Colour and evi- 
dently discharged his task with special 
distinction. 


In the first lecture, which dealt with 
visible and invisible radiation, the 
professor first called for a beam of 
artificial sunlight which he focused 
on to a prism producing the colours of 
the spectrum on a screen, after which 
he juggled with a set of converging 
mirrors recombining the colours io 
give white light again. 


The audience were further mystified 
by demonstrations of ultra-violet light 
which caused colourless liquids to 
glow most brilliantly when passed 
through unseen rays and which con- 
verted a picture of a flaxen-haired gir] 
into a daubed and frightening negress. 


X-rays and fluorescence also played 
their part in the proceedings. Playing 
the part of a post office official the 
professor had cause to suspect the con- 
tents of a parcel and decided to ex- 
amine it under X-rays. True enough, 
the fluorescent screen showed that 
apart from the legitimate contents of 
chocolate as marked on the label, the 
parcel also contained an assortment of 
watches and rings. He opened the 
package and removed the offending 
articles, at the same time distributing 
the chocolates to his juvenile assist- 
ants. 


As might be expected Professor 
Hartridge had something to.say about 
the eye, why it sees what it does and 
why it does not see what it should. 
The audience learned that the eye 
didn’t really see things upside down 
because the brain itself is upside down 
and by closing their right eyes they 
made a mass experiment to discover 
the blind spot in their left eyes. 
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I.E.S. Meetings in London 
Advance Copies of Papers 


It is announced that the Illuminat- 
ing Engineering Society is now in a 
position to supply a limited number of 
advance copies of papers which are to 
be presented at Sessional Meetings of 
the Society in London. Papers are 
usually available about two weeks 
before the date of the meeting at 
which they are to be read. Members 
of the Society wishing to obtain ad- 
vance copies of any particular paper 
should communicate with the Secre- 
tary of the I.E.S., 32, Victoria-street, 
London, S.W.1. 


Covers for I.E.S. Transactions 


I.E.S. members will be interested to 
note that a supply of spring binders 
suitable for the present size of the 
Transactions is now available. Such 
binders will be supplied to members 
at the cost of 6s. 6d. each (7s. 6d. to 
* non-members). For some time there 
has been considerable difficulty in ob- 
taining such binders, the cost of which 
is inevitably higher than in pre-war 
days. No doubt many members will 
be glad to avail themselves of the op- 
portunity of convenientiy storing 
copies for this and previous years. 





I.E.S. Dinner-Dance 


It is pleasant to record that the 
Illuminating Engineering Society is 
now able to restore an annual event 
which was always a most enjoyable 
and successful one in the past. It is 
this year arranging a dinner-dance, to 
be held at Grosvenor House (Park- 
lane, London) on Wednesday, May 14. 
Fuller details will be issued in due 
course. This event was usually staged 
earlier in the year in pre-war days. 
There are, however, notable advan- 
tages in the date now selected which 
not only comes at a season when more 
genial weather conditions may be ex- 
pected, but also fits in with the hold- 
ing of the annual general meeting on 
the previous day, at which Dr. Hal- 
bertsmas is to deliver an address. 
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Amongst the New Year Honours we 
note with pleasure the conferring of 
the C.B.E. on Professor T. David Jones, 
whose portrait appears above. Profes- 
sor Jones is in charge of the Depart- 
ment of Mining at University College, 


Cardiff. He is a Member of Council 
of the Illuminating Engineering 
Society and a leading member of the 
LE.S., Cardiff Centre, of which he is a 
past chairman. 





The Lighting of the House 
of Commons 


In reply to a question relating to the 
lighting of the House of Commons, in 
course of restoration, Mr. Tomlinson 
recently stated that the floodlighting 
equipment, installed at the time of the 
King George V. Jubilee, will be re- 
placed when the repairs to the roof 
are completed. Dealing with further 
enquiries he stated that preparations 
for the reglazing of damaged windows 
in St. Stephen’s Hall and the Central 
Lobby are in hand, and he also under- 
took to consider improvements in the 
electric lighting, reduced for reasons 
of fuel economy. (It was stated that 
the light is insufficient to enable 
people to read while waiting, some- 
times for long periods, to go into the 
Chamber.) 
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Forthcoming 1.E.S. Meetings 


(Provisional List) 


SESSIONAL MEETINGS IN 
LONDON 

1947. 

Mar. 11th. Mr. J. Ivon GranHam on 
Lighting in British Coal Mines. (At 
the E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, London, W.C.2.) 6 p.m. 


April 15th. Five Papers as follows :— 


1. Mr. W. Cuivers and Mr. D. E. 
Jones on The Function and De- 
sign of Searchlights. 

Mr. W. D. CHESTERMAN and Dr. 

W.S. Stites on Visibility of Tar- 

gets in a Naval Searchlight 

‘Beam. 

3. Mr. J. M. WaLpRAM and Mr. §. S. 
Breecs on Searchlight Visibility 
Problems. 

4. Dr. H. K. Cameron, Mr. E. H. 


bo 


Rayner, Mr. E. R. THomas and * 


Mr. G. T. WincH on Photometry 
of Searchlights and Arcs. 

5. Arr Cmpr. W. Hetmore, Dr. H. K. 
CaMERON, Dr. F. 8S. HAwkINs, 
Mr. L. B. W. JowttEy and Mr. 
L. M. Kine-Brewster on High 
Power Searchlights Capable of 
Wide Divergence. 


{At the School of Hygiene and Tropical 
Medicine, Keppel Street (Gower Street), 
London, W.C.1.) 6 p.m. 


MEETINGS OF CENTRES AND 
GROUPS 

1947. 

Mar. 3rd. Dr. A. J. HoLttanp on Glass 
in the Service of Light. (At the 
Electricity Showrooms, The Headrow, 
Leeds.) 6 p.m. 

Mar. 4th. Mr. 8S. D. Lay on Impressions 
of a Lighting Engineer in Industry. 
(At Sheffield University, Western Bank, 
Sheffield, 10.) 6 p.m. 

Mar. 4th. Dr. G. O. STEvENs on Light by 
Fluorescence. (At the Electricity 
Showrooms, Market Street, Huddersfield.) 
7 p.m. 
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1947. 


Mar. 5th. Mr. E. H. Penwarpen and 
Mr. 8S. ANDERSON on New Lighting 
for Old Buildings. (At the Minor 
Durant Hall, Oxford Street, Newcastle- 
upon-Tyne.) 6.15 p.m. 


Mar. 6th. Dr. J. H. SHaxspy on Colour 
and the Eye. (At the Town Hall, 
Newport.) 3 p.m. 

Mar. 6th. Film programme including the 
LES. Film ‘Let Us See.’’ (At 
Gloucester.) 7 p.m. 

Mar. 7th. Annual General Meeting 
followed by a ‘‘ Brains Trust.’’ (At 
the Heriot-Watt College, Chambers Street, 
Edinburgh, 1.) 6.30 p.m. 

Mar. 7th. Mr. J. Warp on Engineering 
Applications of Polarised Light. 
(At the City of Nottingham Gas Dept. 
Demonstration Theatre, Parliament Street, 
Nottingham.) 5.30 p.m. 

Mar. llth. Mr. A. L. RANDALL on Main- 
tenance and Efficient Operation of 
Fluorescent Lighting. (At the Liver- 
pool Corporation Electricity Showrooms, 
Whitechapel, Liverpool.) 6 p.m. 

Mar. 13th. Mr. T. O. FREETH on Lighting 
the Home. (Joint meeting with the 
Electrical Association for Women. To 
be held at the Reynolds Hall, College of 
Technology, Sackville Street, Manchester.) 
6 p.m. 

Mar. 13th. Mr. C. F. Hurp on Industrial 
Lighting: Planned Maintenance. 
(At the Bradford Corporation Electricity 
Offices, Sunbridge Road, Bradford.) 
7.30 p.m. 

Mar. 14th. Mr. E. H. PENWaRDEN and 
Mr. 8S. ANDERSON on New Lighting for 


Old Buildings. (At the Grand Hotel, 
Bristol.) 7 p.m. 


Mar. 20th. Annual General Meeting. 
Address by the President (Mr. J. S. 
Dow). (At the Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.3.) 6 p.m. 

Mar. 31st. Mr. C. F. Hurp on Planned 
Maintenance of Industrial Lighting 
Installations. (Aé the Electricity Show- 
rooms, The Headrow, Leeds.) 6 p.m. 


(Secretaries of Centres and Groups are requested to send in particulars of any 
changes in programme, mentioning subject, author, place, date and time of 
meeting ; summaries of proceedings at meetings (which should not exceed about 


250-500 words) and any other local news are also welcome.) 





26 LIGHT AND LIGHTING 


The Brightness and 
Legibility at Night of 
Road Traffic Signs 


Summary of a paper by Mr. J. S. Smyth 
read before the Illuminating Engineering 
Society on February | Ith, 1947.* 


The paper reviews the work of the 
technical sub-committee, appointed by 
the I.E.S. at the request of the Ministry 
of Transport, during the period Septem- 
ber, 1943, to March, 1944. 

Existing signs, it is known, can be 
read in daylight at some 50 ft. distance 
for each inch of letter-height. The same 
range of legibility by night was desired. 
and in this connection investigation was 
required into:— 

(1) The sign brightness necessary 
to secure adequate conspicuity 
and legibility in different con- 
ditions of background bright- 


ness. 

(2) The relation between sign 
brightness and legibility dis- 
tance. 

(3) The relative merits of internally 
and externally _ illuminated 
signs. 


(4) The relative merits of dark 
lettering on a light background 
and vice versa. 

The siting of signs in relation 
to the background generally and 
to other light sources in parti- 
cular. 

Other matters deserving consideration 
were the use of coloured signs, the effect 
of glare, and the loss of contrast due to 
collection of dirt on the face of the sign. 


(5 


— 


Range cf Brightness Studied 
In 1943 it was impossible to carry out 
lengthy investigations on the open high- 
way. Experiments could, however, be 


*In the absence of Mr. J. S. Smyth the 
paper was read by Mr. W. R. Stevens. 
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readily conducted in the laboratory and 
a close approximation to external condi- 
tions could be reproduced. Certain sim- 
plifying conditions could be laid down, 
e.g., that the night time legibility dis- 
tance should approach that in daylight, 
i.e., about 50 ft. for each inch height 
of letter, that no attempt need be made 
to estimate the brightness necessary to 
draw attention to a sign in a brightly 
lighted shopping centre (which must 
necessarily depend on local conditicns), 
and that the brightness of signs need 
not be adapted to the unrelieved dark- 
ness of a heavily overcast or moonless 
night, because headlights would invari- 
ably be used in open country at all 
brightness levels below those due to 
“half moon.” 

As a basis for determining the accept- 
able range of sign brightness, three 
orders of brightness were noted as 
criteria for observers: (a) The minimum 
under conditions specified above; (b) 
the maximum acceptable determined by 
the observer’s sense of discomfort or by. 
loss of background detail behind the sign 
due to glare; and (c) the “ ideal,’ deter- 
mined purely by personal judgment. 


Experimental Technique 

The experimental technique finally 
adopted was based on the projection, on 
a screen, of a view of a peace-time street 
lighting installation, using lantern slides 
giving a close reproduction of the bright- 
ness range existing in the original. As, 
however, no projected scene can ky 
itself reproduce the effect of glare from 
street lamps, these were simulated by 
small sources of light placed behind holes 
in the screen. 

The sign selected for test (“No 
Through: Road”) was reproduced 
photographically from the 1933 Depart- 
mental Report on Traffic Signs; in the 
bulk of the experiments only one size, 
equivalent to a three-inch letter at 50 
yards, was used. This reproduction was 
mounted in a rectangle cut out of the 
screen at the appropriate position and 
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backed by an opal panel, the brightness 
of which could be varied over a wide 
range, For lower levels of background 
brightness the whole level of screen 
brightness and street lamp intensities 
was reduced, while for still lower levels 
(moon and half-moon) a lantern slide 
of a daylight view, with the brightness 
diminished proportionately, was used. 
The arrangement, viewed at a distance 
to give the correct perspective, had a 
very realistic effect. 

During experiments the _ observer, 
placed at a distance to give correct per- 
spective, was asked to adjust the bright- 
ness of the sign, which was under his 
control, until it satisfied the criteria (a), 
(b), and (c) specified above. Observa- 
tions were made with four levels of back- 
ground brightness equivalent to a well- 
lit street (maximum road _ brightness, 
1.4 e.f.c.), a poorly lit street (maximum 
road brightness, 0.14 e.f.c.), an unlit 
road (average road brightness, 0.014 
e.f.c.), and another unlit road (average 
brightness, 0.0014 e-.f.c.). 


Chief Conclusions 


The paper discusses in some detail the 
results from these experiments, taking 
into account the effect of background 
brightness, etc. The essential conclusion 
is that a brightness for the sign of 15 to 
20 e.f.c. lies at the bottom of the range 
of values chosen as “ideal” for the 
highest background brightness, but does 
not encroach on the values considered 
excessive at the lowest background 
brightness. This value has been adopted 
in recommendations of the Departmen- 
tal Report on Traffic Signs (1944), which 
also recommends black lettering on a 
white ground, except in certain signs 
subject to international agreement. A 
small increase beyond 20 e.f.c. does not 
increase appreciably the distance at 
which a sign can be read, and a large 
increase reduces this distance. It is also 
inferred from tests that no glare nor- 
mally encountered in driving is likely to 
prevent an observer from reading a sign 
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of 20 e.f.c brightness. Experiments, 
aided by the inspection of outdoor signs 
in the vicinity, were also undertaken, 
to determine the effect of dust collection 
in causing reduction of contrast. On 
the whole, it is believed that the legi- 
bility distance of signs of the plain sheet 
or cast metal type is not likely to be 
much affected by this factor, though the 
appearance and conspicuity of a sign 
may certainly suffer, and the need for 
regular cleaning is emphasised in the 
Departmental Report. 


Other Special Problems 

Part II. of the paper dealt with the 
problem of determining whether certain 
symbols, ‘not lending themselves 
readily to the fitting of reflectors,” could 
be delineated satisfactorily. Experi- 
ments were conducted with specimens of 
18 typical signs furnished by the Minis- 
try of Transport, tests of recognition 
both by night and by day being under- 
taken. Appendix I to the paper deals 
with the correlation between experimen- 
tal results and existing data, and Appen- 
dix II describes in some detail appara- 
tus for varying the brightness of model 
signs. 


“Rake. 


Under this familiar title an illustrated 
description of the work of the Depart- 
ment of Scientific and Industrial 
Research has recently been published. 
After an introductory note on the origin, 
scope, and organisation of the work of 
the Department, various features are 
taken, most of them illustrated by photo- 
graphs. These show very well the wide 
scope of research, ranging from aero- 
dynamics to paint and varnish. Many 
views were taken at the N.P.L., but 
other research bodies are well repre- 
sented. A final note refers to the dis- 
semination of information—certainly 
next in importance to its acquirement. 
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Factory Lighting 


Annual Report of the Chief 
Inspector of Factories, 1945* 


In his annual report for the year 
1945 Mr. H. E. Chasteney, H.M. Chief 
Inspector of Factories, who has been 
associated with the Illuminating En- 
gineering Society for a number of 
years, and is a former vice-president 
of the Society, makes specific reference 
to lighting problems and to the 
ILE.S. Code. He remarks that, apart 
from matters of safety and health, the 
first and immediate needs at the end 
of the war included the need for a 
general cleansing, repair and refit to 
bring factories back to their pre-war 
standard, and the introduction of 
more light and colour to brighten 
them up. 

The sections devoted to “ Lighting ” 
and “Colour in Factories ” are quoted 
below:— 


Lighting 

The urgency for production during the 
war years and experience of blackout 
conditions have driven home the im- 
portance of good lighting and raised the 
whole conception of what constitutes 
suitable illumination values. The ex- 
perience gained both as regards general 
and process lighting should be of great 
value to lighting engineers, manage- 
ments and inspectors in raising the 
standards in industries not so far 
generally affected by the regulations. 

Greater attention is now being given 
to the “ quality ” of lighting, i.e., to those 
other attributes, besides the intensity 
of the light, which go towards good vis- 
ibility and comfortable and pleasing con- 
ditions. In the revised Code of Practice 
for Good Lighting, issued by the Illumin- 
ating Engineering Society, increased 
emphasis is placed on this aspect of the 
subject, which involves consideration of 
the distribution, direction and diffusion 





* H.M. Stationery Office. Price 2s. net. 
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of the light, its colour, and the location 
and brightness of the light sources to 
avoid glare and excessive contrasts and 
shadows. In the past “quality” has 
tended to be somewhat neglected in the 
urge for higher intensities, though it is 
of no less consequence in a lighting 
scheme. In particular, glare is a matter 
which is still often neglected either 
through inattention or lack of elementary 
knowledge of good lighting principles. 
Properly designed shades are available, 
and in view of the publicity which has 
been given to the subject the continued 
use of naked or improperly shaded lamps 
seems inexcusable. 

The I.E.S. Code also deals for the first 
time with natural lighting, and there is 
a section dealing with the same subject 
in an important report issued by the 
Ministry of Works during the year on the 
Lighting of Buildings + which explains 
the principles underlying the design 
and siting of buildings to achieve the 
maximum of daylight in the rooms. 
These publications are timely for use 
during the reconstruction period and 
they should prove of great interest and 
value to architects and others engaged 
on the design and lay-out of new fac- 
tories. In existing factories the return 
to daylight has been a notable event 
of the year. The removal of black-out 
had been eagerly awaited, and where 
the rate of progress was slow, as was 
often unavoidable, it became a frequent 
source of complaint. Many difficulties 
were encountered, amongst which were 
the shortage of glass and glazing bars 
to replace roof lights and windows and 
of men to carry out the work. Another 
difficulty was the stubborn tenacity of 
some of the black-out treatments which 
had been applied. On this account some 
firms removed the whole of the roof glaz- 
ing for tripping, while others considered 
it better to replace the glass rather than 
expend the time and labour on the work 
of stripping. 

The relief felt in getting back to day- 
light is a symptom that the idea of win- 
dowless factories is not likely to find any 
general acceptance here. This idea has 


+ Post-War Building Studies No. 12— 
Report of the Lighting Committee of the 
Building Research Board of the Depart- 
ment of Scientific and Industrial Research 
--H.M. Stationery Office, 2s. 6d. net. 
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been advocated in some quarters and 
put into practice to a limited extent 
under the compulsion of war in this 
country and by choice abroad. By the 
use of artificial light alone the illumina- 
tion can be strictly controlled and is 
not subject to the variability of daylight, 
so that uniform production conditions 
can be obtained. A silent but striking 
commentary is furnished by a recently 
published photograph of a factory which 
shows the production portion windowless 
but the office block amply provided with 
windows. Whatever the advantages of 
the system may be, it is doubtful if they 
can ever outweight the natural anti- 
pathy which many people feel to work- 
ing boxed-in under artificial light when 
they know it is daylight outside. More- 
over, the eye is a very adaptable organ 
and the variability of daylight intensi- 
ties would not seem to matter greatly if 
artificial light is available to supplement 
it. The illumination provided by some 
of the modern types of lamp blends ex- 
cellently with daylight and, by means of 
photo-electric control, arrangements can 
be made to bring the artificial lighting 
into use automatically when the daylight 
illumination drops below the desirable 
level. Wider advantage might well be 
taken of these recent advances in light- 
ing technique. 


Colour in Factories 

It is not very long since the general 
attitude towards the use of colour 
schemes in factories was one of indiffer- 
ence, if not of some ridicule, as a “ draw- 
ing-room” idea. During recent years, 
however, there has been a remarkable 
awakening of interest in the subject, 
stimulated no doubt by a reaction 
against the depressing influences of the 
black-out as well as by a general demand 
for brighter and more cheerful working 
conditions. Examples are reported from 
all over the country of firms who are 
taking the opportunity to introduce 
coiour during the renovations they are 
now undertaking, and I think we may 
expect a considerable extension when 
the position in regard to materials and 
labour becomes easier. 

The movement is not confined to the 
lighter and cleaner industries such as 
the textiles, boots, and shoes, garments, 
and fancy goods, but is extending to 
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heavy engineering, foundries, shipyards, 
potteries, and others. Not only are in- 
terior surfaces being painted or treated 
with colour washes, but plant, machin- 
ery and service mains are also receiving 
attention. 


The traditional way of cleansing and 
decorating factory interiors has been to 
apply an -annual coat of limewash to 
the existing surface, and the result has 
been an accumulation of coats which 
may flake off when painting is attempted, 
and many firms are using a sealing pre- 
paration or stripping the wall before 
applying the paint. The extent of such 
accumulations was shown when in the 
course of stripping the walls of a pot- 
tery a handbill dated 1863 was revealed 
advertising a works outing. 


As might be expected in the initial 
stages of a new movement, much tenta- 
tive experimental work has taken place 
in an endeavour to find the right colours 
in relationship to lighting and their most 
pleasing and harmonious combinations. 
Light colours are usually chosen be- 
cause of their higher reflection factors, 
and pastel shades in light greens, buffs 
or blues are popular. In workrooms 
where dirt or grease is inseparable from 
the process a darker colour is sometimes 
used for the dado with a lighter tone 
above. In some _ schemes brighter 
splashes are provided by painting roof 
trusses, stanchions and pillars in a con- 
trasting decorative colour such as blue. 
red or yellow. 


As an example of what can be done 
to brighten conditions and facilitate 
cleaning, an inspector reports: “‘ A large 
firm of colliery plant engineers in their 
new extension planned for large win- 
dow space and bright colours. Walls 
are painted cream above a dado of green, 
and a broad band of darker green be- 
tween as a contrast, whilst ceilings are 
cream. Machines have been treated in 
green and all guards are painted signal 
red. Afi corners of walls, roof and floor 
are rounded off to prevent dust accumu- 
lations, and window-ledges are bevelled 
off for the same reason. Doors are 
flush-surfaced, with panels of wired 
glass inserted to prevent accidental col- 
lision when opened. White lines on floors 
are used to aid good housekeeping by 
marking off passage-ways and storage 
areas. To facilitate cleaning, the walls 
of passages and stairs are tiled to a 
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height of about six feet with green and 
cream tiles.” 


There is nothing stereotyped about the 
schemes so far adopted and, indeed, 
apart from the standardisation of the 
colouring of service mains and, perhaps, 
of certain types of equipment, uniform- 
ity is neither to be expected nor desired. 
At the same time, a successsful scheme 
is not likely to result from applying 
colour to walls and machinery in a hap- 
hazard way. Careful consideration is 
needed because many factors have to be 
kept in mind such as the lighting, the 
structural features of the room, the type 
of work done, the avoidance of violent 
contrasts which fatigue and distract the 
eye, the sharpening of vision against a 
proper background for discriminating de- 
tail. There are also the more subtle 
psychological aspects of colours in their 
suggestion of coolness or warmth, of 
restfulness or stimulation. Problems 
such as these are engaging the atten- 
tion of the British Colour Council, the 
Industrial Welfare Society, and other 
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bodies and the British Colour Council* 
have now issued a booklet on Colour 
Schemes for the Internal Decoration of 
Factories and Offices, in which they are 
discussed and various colour schemes 
are suggested. In the textile trades the 
movement has been fostered by the Ex- 
hibition of Mill Lighting and Colour 
organised by the Cotton Board, and by 
a pamphlet issued by the ‘Wool Industries 
Research Association illustrating colour 
schemes for internal decoration. Re- 
cently the Hosiery Working Party spon- 
sored an exhibition of light and colour 
under working conditions in a factory. 
This is perhaps the most telling and use- 
ful way of encouraging the spread of the 
movement. It would be very helpful to 
factory occupiers who are considering 
the adoption of colour schemes if further 
exhibitions of fhis kind were organised 
in industrial centres or if other facilities 
could be arrranged for them to see 
successful schemes already adopted in 
factories in their neighbourhood. 





* The British Colour Council, Ltd., 28. 
Sackville-street, London, W.1. 





Obituary 





GEORGE HERBERT 


By the death of Mr. George Herbert, 
who passed away at the age of 76 on 
January 2, the Illuminating Engineer- 
ing Society loses yet another of its 
oldest and most highly esteemed mem- 
bers. Mr. Herbert, who some years ago 
was elected a Fellow of the Society, 
joined the LES. 34 xyears. ago. 
Throughout this period he was asso- 
ciated with Benjamin Electric, Ltd., and 
for some years past had devoted special 
attention to the requirements of Gov- 
ernment Departments. He served on 
the IL.E.S. Council and took part in the 
activities of some of its early commit- 
tees, and up to the end, which came 
suddenly, he continued to take a keen 
interest in its work. He had, however, 
wide interests outside this field. He was 
admitted to the Freedom of the City of 
London as long ago as 1893. and in 1933 
was Master of the Worshipful Company 
of Cutlers. He was interested in an- 
tiques and in stamp collecting, and had 
formed a collection of old lamps and 





lighting equipment, which he ultimately 
presented to Benjamin Electric, Ltd. 

Mr. Herbert was a man of great prac- 
tical sagacity, an excellent ‘“‘ mixer,” 
and of a most kindly disposition, always 
ready to go out of his way to do a good 
turn to others. He was widely known 
and liked in the lighting industry, and 
the news of his death will be heard with 
general] regret. 


Films of General Scientific 


Interest 


This catalogue, comprising nearly 200 
pages, compiled by the Scientific Film 
Association and published by Aslib, 
illustrates the extraordinary variety of 
topics handled. There is an introductory 
statement describing the work of the 
Association. This is the first printed 
catalogue of scientific films to contain 
appraisals based on a definite system 
of grading. The catalogue is available 
from the _ Association of Special 
Libraries and Information Bureaux (52, 
Blocmsbury-street, London, W.C.1) at 
5s. 3d. a copy, post free. 
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The High-Pressure Mercury- 
Vapour Discharge and Its 
Applications* 

By V. J. FRANCIS and W. R. STEVENS 


The modern phase in the commerciai 
application of the high-pressure mercury- 
vapour discharge started in 1932. The 
first lamp to be marketed was the 400-W. 
rating which found immediate applica- 
tion in street lighting. Latest develop- 
ments are of two distinct types of lamp, 
the water-cooled or capillary-type lamp 
and the compact-source lamp. In the 
first of these the pressure is of the order 
of 100 atmospheres and the current 
about 1 amp. in capillary tubes of about 
2mm bore: the consumption is 500-1,000 
W/cm of are. In the compact-source 
lamps the high brightness is obtained 
by a large loading per centimetre of arc 
rather than by high pressures; loadings 
range from 500-W. to some 24-kW., the 
pressure is of the order of 10 atmo- 
spheres and the arc voltage drop is 
about 50v/em. The nearly spherical 
envelopes are large enough to obviate 
the necessity for water cooling. 


The High-Pressure Mercury-Vapour 
Discharge 


The first section of this part of the 
paper deals with the theory of the dis- 
charge after which the authors discuss 
ijuminous efficiency and brightness. One 
of the most important facts leading to 
the development of the tubular-type 
lamps used for general lighting was the 
recognition of the close relation which 
the softening point of the glass used for 
the envelope bears to the luminous 
efficiency obtained. As soon as this re- 
lation was understood research work 
resuited in the production of glasses 
harder than any previously available. 
It was also apparent that to obtain 
higher efficiencies, particularly for the 
lower power ratings, it would be neces- 
sary to use still more refractory enve- 
lopes. Envelopes of quartz were accord- 
ingly adopted for the 80 and 125 W. 
lamps. 

Fisowwticel considerations suggest that 
there is an upper limit to the efficiency 
at about 85 lumens/watt and it is 
natural to ask whether such an efficiency 
is likely to be obtained with practical 





“€emiiaty ‘of a paper ; dabei: ney the In- 
stallations Section of the Institution of 
Electrical Engineers, January 23, 1947. 
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lamps which at present give between 40 
and 50 lumens/watt. Such factors as 
electrode and other losses certainly re- 
duce overall lamp efficiency and experi- 
ence to date shows that lamps with 
efficiencies as high as 75 lumens/watt 
will ultimately be made available com- 
mercially. It would appear that the 
watts per centimetre of arc in such 
lamps would be large, resulting in lamps 
of a not too high rating, in a length of 
are of only about a centimetre or so. 


There appears to be no evidence of an 
upper limit to the brightness which may 
be obtained from the mercury-vapour 
discharge. At present there is a practi- 
cal limit in the order of 100,000 stilbs 
which is set by the materials available 
for the envelope and electrodes, but 
there is a most interesting study await- 
ing attention in the region of very high 
pressures and loadings. An _ experi- 
mental approach is provided by the 
technique of flashing, i.e., by passing a 
very large current for a short period. 
By this means brightnesses in excess of 
50 x 10° stilbs have been recorded. 


Radiation Properties: Colour—From 
the practical point of view, study has 
been directed mainly towards the under- 
standing of how the colour depends 
upon the conditions of the discharge 
and how it may be influenced by the 
addition to the discharge of other ele- 
ments. The continuous background 
radiation is a matter of some importance 
since its increase at high temperatures 
and large current densities results in a 
significant improvement in the colour. 
This at one time led to the hope that the 
water-cooled lamp would be suitable for 
colour-film projection. In lamps of the 
street-lighting type the continuous radia- 
tion is small and is fairly uniformly dis- 
tributed. In the heavily loaded capil- 
lary-type lamps at 100 or 200 atmos- 
pheres pressure it becomes difficult to 


differentiate between the much 
broadened lines and the continuous 
background. 


It might seem that these changes in 
spectral-energy distribution are of littie 
importance, but it must be remembered 
that for many applications, e.g., photo- 
graphy, the spectrum distribution has a 
significance entirely different from that 
in relation to the human eye. In some 
respects the spectral properties of the 
high-pressure discharge may be of out- 
standing importance; as in the field of 
study of the association of cadmium and 
zinc with mercury. This leads to the 
expectation that lamps of 50 
lumens/watt with a red content of 5 to 
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10 times that of the present lamps, may 
be made available commercially. The 
cadmium-mercury or the cadmium- 
zinc-mercury compact-source is already 
a potential competitor of the carbon arc 
in the field of photography. 


Applications. 

Shape, Size, and Brightness of Source. 
—The practical disadvantage of too small 
a light source is the high accuracy needed 
in the optical equipment and the focus- 
ing of the lamp and in the complication 
of the optical equipment. For a wide- 
spread distribution as given by a diffus- 
ing refiector, however, these difficulties 
are unimportant. Where a new lamp has 
to be used in existing equipment the 
source may have to resemble the source 
it replaces, as, for example, in a light- 
house, where it would be uneconomical 
to replace the existing optical system. 
Evidently, then, the lighting engineer is 
interested in a wide variety of shapes and 
sizes of light sources, though it will often 
be found that where fittings can be de- 
signed to suit lamps, an arc length of 
some 1-4 cm. will be satisfactory for gen- 
eral lighting in streets and factories. 

For projectional applications such as 
searchlights and cinematograph projec- 
tors, a relatively small high-brightness 
source is required. For example, the 
10-kW. compact-source lamp, having a 
maximum brightness of 70,000 stilbs and 
an arc length of 9 mm., will produce, with 
a 90-cm. paraboloid searchlight mirror, 
an intensity of the same order as is ob- 
tained with a 150-cm. high-intensity arc 
using a 16-mm. positive carbon. 

Operational Problems.—Stroboscopic 
effects have not proved a serious diffi- 
culty in industrial applications of lamps 
operating on alternating current, and ex- 
perience has shown no evidence of ill- 
effects on the eyes due to cyclic varia- 
tion of light. For some applications, 
however, a steady light source is re- 
quired. This can be achieved either by 
operating the lamp on direct current, 
accepting the loss in over-all efficiency 
due to the resistance ballast, or alter- 
natively using three lamps on a three- 
phase a.c. supply, close together in one 
fitting or combined in a single envelope. 

Lamps, other than water-cooled types, 
take from one to eight minutes to run up 
from cold and upwards of five minutes 
to restrike when hot, but for some pur- 
poses this is inconvenient, and it is 
necessary to reduce these times. Where 
the application permits, the lamp may 
be kept “simmering” at a low voltage 
(say, 0.1 to 0.5 of the full value), when 
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the run-up to full input need take only 
a few seconds. Another method is to 
keep the lamp hot by external heating, 
which may also be combined with sim- 
mering. It is also possible to overload 
the lamp during the first few seconds of 
the run-up period, the circuit being 
arranged to switch in automatically the 
necessary extra ballast resistance when 
the lamp is hot enough. 

There are several possible ways of 
restriking a lamp which is still in the 
high-pressure condition. One method is 
to apply a high voltage pulse from, for 
example, a pulse transformer; the lamp 
may have an auxiliary electrode to assist 
this operation. Other methods are to 
apply a high-voltage alternating current 
to low power or to use an incandescent 
auxiliary electrode. Water-cooled lamps 
have the great advantage of taking only 
a few seconds to run up or restrike, but 
the cooling equipment makes the lamp 
awkward to use. 

Kinematography.—An important pos- 
sible use of high-pressure discharge 
lamps is for lighting motion-picture sets. 
The first problem involved is to devise 
a lamp for taking colour films. Such 
films are at present taken with the high- 
intensity arc lamp which, in spite of the 
ingenuity shown by designers, is an in- 
convenient tool, being noisy, as well as 
producing a good deal of smoke and re- 
quiring skilled attention. 

Since colour films taken with the high- 
intensity arc are considered satisfactory, 
any new course should give closely the 
same colour rendering. This now ap- 
pears possible with mercury-cadmium 
compact source lamps. In conjunction 
with Messrs. Technicolor, Ltd., experi- 
mental films have been made using lamps 
ranging from 1 kW. to 10 kW., in which 
the resultant colours are very close to 
those given by the high-intensity arc. 
Thus, both the conditions of colour- 
rendering and high-power are fulfilled, 
since in suitable fittings the 10-kW. 
cadmium-corrected lamp gives about the 
same’ amount of light as the 150-amp 
high-intensity arc. The colour require- 
ment does not call for a visual match 
between arc lamp and discharge lamp. 
Since the special characteristics of the 
film are derived from three fairly broad 
bands of colour, and as ordinary objects 
reflect light over broad bands of colour, 
there are, in theory, many ways in which 
the spectral energy distribution of the 
source may be arranged to give a satis- 
factory colour rendering. Mercury- 
cadmium lamps having some 12 per cent. 
red ratio have, so far, given the best. 
results on Technicolor films. 
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Notes on 


INDUSTRIAL DECORATION. 


At a meeting of the Birmingham 
Centre on January 3, Dr. J. H. Nelson 
dealt in a practical manner with the 
above subject—giving results and con- 
clusions first and explanations of why 
and wherefore afterwards. He con- 
ducted his audience through a series of 
shops which had been the subject of ex- 
periments, and explained the application 
of the Munsell Colour Tree, enabling a 
fairly accurate forecast of results from 
the application of colour in practice. 
Colour harmonies and_ psychological 
effects were discussed at length. In a 
dull and monotonous occupation a stimu- 
lating colour might be an asset, but in 
the case of a process involving high tem- 
peratures cool colours might. be prefer- 
able. The lecturer stressed the impor- 
tant part played by area and saturation. 
A small area of bright red would have 
proportionally the same effect as a larger 
area of a less vivid tint. 

Amongst the conclusions in regard to 
industrial decoration were:— 

Ceilings (and any piping, etc., at- 
tached to them) should be white, pre- 
ferably with an eggshell finish, so 
as to blend well with the lighting in- 
stallation and to enable the best use 
to be made of the light flux provided. 

Machine tools should be treated 
with light colours over relatively 
large areas. 

Walls should be light in colour, 
with or without a dado, for the pur- 
pose of contrast. 

Floors should be light, but not so 
light as any other section of the in- 
terior. 

Shops thus treated are more 
popular and are kept in cleaner con- 
dition; labour turnover is reduced, 
and a general atmosphere of cheer- 
fulness created. 

Dr. Nelson’s paper on this subject was 
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|.E.S. Centre Activities 


also read before the Liverpool Centre on. 
December 10. 


NEw LIGHT IN OLD BUILDINGS. 


The paper on this subject by Mr. E. H. 
Penwarden and Mr. S. Anderson, read 
in London in November last, was re- 
peated at a meeting of the Glasgow 
Centre on January 9, Mr. J. M. Hen- 
shaw presiding. The paper was well re- 
ceived, and gave rise to a good discus- 
sion, in which a number of visitors 
joined. Invitations had been sent to the 
Institute of Scottish Architects and the 
Electrical Association for Women. Both 
bodies were well represented, and at the 
conclusion of the meeting Mrs. Huntley, 
of the E.A.W., moved a vote of thanks to- 
the authors, and, on behalf of the ladies, 
expressed their pleasure in being 
present. 

At a previous meeting (November 7) 
Mr. T. O. Freeth had given a talk on 
“Light and Interior Decoration,” show- 
ing a number of slides illustrating how 
light and colour could contribute to the 
lighting of the home. The discussion— 
in which a number of ladies took part— 
was opened by Mr. Langlands, and the- 
vote of thanks to the lecturer was moved 
by Miss Edmiston (E.A.W.). 

Mr. Freeth gave another talk on the 
same subject to the Liverpool Centre on 
November 19. On this occasion also—a 
joint meeting with the Liverpool Branch 
of the E.A.W.—there were many ladies. 
in the audience which completely filled 
the Corporation Electricity Lecture 
Theatre. 


THE LIGHTING OF PuBLIC HIGHWAYS. 

In a paper read before the Nottingham 
Centre on December 12, Mr. W. D. Sin- 
clair dealt very fully with the above sub- 
ject. In the course of his address, he 
urged the pressing need for better light-- 
ing in the streets, and illustrated the sil-- 
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houette system and the part played by 
background in relation to visibility. 
Dealing with fittings, we discussed the 
twin problem of securing good distribu- 
tion and avoiding glare, and the possi- 
bilities of “ cut off ” and “ controlled cut 
off” types. The latter part of the paper 
dealt with the framing of specifications, 
the trend of future design, and the prob- 
lem of legislation. In conclusion, an 
illustrated account of the recent experi- 
ments with fluorescent lighting in Bond 
Street and the Brompton Road (London) 
was given, the lecturer commenting upon 
the advantage of lower brightness in re- 
lation to improved visibility. 


LIGHTING FOR PHOTOGRAPHY. 

A paper on the above subject, given 
by Mr. G. A. Jones, of Kodak, Ltd., be- 
fore the Birmingham Centre on Novem- 
ber 22, drew an exceptionally large 
audience. 

After dealing with various light 
sources and their effect on the photo- 
graphic emulsion, the lecturer, by means 
of a wedge diagram, showed that expo- 
sure is not a simple product of lumens 
and time. Doubling the amount of light 
and halving the time of exposure did not 
give the same result as contrast was 
affected. Besides the nature of the 
source, the type of current used is of 
influence. Gas discharge lamps, oper- 
ated on alternating current and giving 
stroboscopic effects, tended to produce 
far flatter results than tungsten filaments 
or lamps used on direct current. 

Mr. Jones illustrated the operation of 


high-intensity ilash-discharge tubes. 


which, with the aid of a condenser, gave 
a single brilliant flash of very short dura- 
tion. The final portion of the paper 
dealt with photography in the infra-red 
and ultra-violet. 


THE PLACE OF SCIENCE IN THE ART OF 
LIGHTING 

The repetition of this joint effort by 

Mr. Alister MacDonald and Mr. R. O. 

Ackerley, before the Manchester Centre 

on November 4 proved a great success, 


about 80 people, including a number con- 


February, 1947 


nected with the architectural profession 
being present. The demonstration fol- 
lowed very much on the lines of the 
original contribution at the joint I.E.S.- 
R.I.B.A. meeting in London, and gave 
rise to a good discussion. This was 
opened by Mr. Somerset, who, speaking 
as an electrical contractor, expressed the 
hope that the “plainness” of present- 
day architecture would not extend to the 
lighting, and suggested that the time was 
ripe for ‘restrained elaboration.” It 
was interesting to learn from two archi- 
tectural students present that they were 
writing theses on artificial lighting for 
their examinations. 


FLUORESCENT LAMP CIRCUITS 

A paper on this subject was provided 
on January 14 by Mr. E. Wood, the hon. 
secretary of the Huddersfield Group, to 
replace the lecture by Mr. R. Gillespie 
Williams (now in America). The lec- 
turer explained in general terms the 
mechanism of the fluorescent lamp and 
described the action of the various ‘ac- 
cessories. One interesting item was the 
projection on the screen, in silhouette, 
of the two types of thermal switch units 
used in the fluorescent lamp circuit, the 
action of which was thus rendered evi- 
dent. Mr. Wood also demonstrated, by 
the aid of rotating discs, the strobo- 
scopic action of the lamps, and showed 
how this effect could be minimised by 
arranging the lamps on different phases 
of a 3-phase circuit. 

In the concluding part of the address 
Mr. Wood dealt with the effects of in- 
ductance and capacity in the a.c. circuit, 
showing how important—from the con- 
sumer’s standpoint as well as that of the 
supply company—is the regulation of 
power factor. 

At a previous meeting of the Hudders- 
field Group, on December 3, Mr. W. J. G. 
Davey delivered his lecture on “Short 
Cuts in Illuminating Engineering,” 
which has been given before quite a 
number of Centres. This lecture deals 
with various ingenious expedients for 
lightening the labour of calculations— 
obviously very desirable under present 
conditions. 
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Lighting and Vision 
(Notes of a contribution by 


Mr. H. C. Weston to The 
Practitioner, January, 1947) 


In the introductory section of this 
contribution Mr. Weston remarked that 
the medical practitioner has usually 
great confidence in natural lighting, per- 
haps on the authority of Genesis (“ And 
God saw the light, that it was good’’) 
or more likely based on the certainty 
that the human eye was “born and 
bred ” in daylight. 

Yet, as Mr. Weston pointed out, day- 
light has great drawbacks, such as its 
immense variations during the day and 
at different periods of the year. Further- 
more, in an interior lighted from one 
side only, a great diminution takes place 
as we recede from the window, until at 
the “no sky ” point only a mere fraction 
of the light near the window is received. 
There may also be structural defects 
(such as low windows) or external ob- 
structions (trees and buildings) which 
also diminish the available daylight— 
and it is quite common for the effective 
width of windows to be reduced a foot 
or more by the overlap of curtains at the 
side! 

Another weakness arises from the 
structural plan adopted in most terrace 
and semi-detached houses, where the 
fireplace in the living room is so often 
built into a wall at right angles to the 
only wall containing windows. As a 
result anyone sitting by the fire on the 
side most remote from the windows will 
almost face the light, whereas the read- 
ing matter faces away from the light 
and must receive less light than the eyes 
of the reader, who therefore suffers 
from glare besides inadequate illumina- 
tion. The building of fireplaces in the 
dividing wall between front and back 
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living rooms would give rise to very 
much better conditions but it presents - 
practical difficulties, such as an addition 
of some three feet to the frontage of 
the typical small dwelling. The problem 
may, however, be solved ultimately by 
replacing present heating methods by 
others which impose no_ structural 
limitations. 

The natural lighting of many in- 
teriors is thus not all that it might be, 
but it is not the quality of the light that 
is at fault. With artificial light, how- 
ever, it appears that the very nature of 
the light is sometimes thought to be 
“bad for the eyes.” There is, in fact, 
no evidence that it is harmful, nor any 
reason, on theoretical grounds, for sus- 
pecting that it might be. 

Artificial lighting may, however, be 
“bad” for the reason that there is not 
enough of it, or that the light is not 
suitabiy diffused or directed, or that the 
light sources themselves are not suitably 
placed or screened from the eyes. All 
such faults can be avoided and if they 
are, no ocular discomfort or disease is 
likely to be occasioned by artificial 
lighting. 

It is necessary to stress this point be- 
cause medical practitioners have been 
known to blame “artificial light” for 
a patient’s eyestrain—without con- 
sideration whether or how the light is 
faulty. 

In this connection Mr. Weston records 
the case of a female clerk, employed in 
a blacked out factory during the war. 
She consulted her doctor for eyestrain 
and was told that it was due to “ work- 
ing under artificial light.” This she re- 
ported to her employers who, realising 
that the office was, in fact, inadequately 
lighted, took the necessary steps to raise 
the level of illumination. ‘“ The result 
was disconcerting. Confronted with the 
now adequately lighted office the woman 
became hysterical, saying, ‘The doctor 
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said my trouble was due to artificial 
. light. Now you’re giving me more.’”’ 

In the rest of his article Mr. Weston 
proceeded to give some simple hints in 
regard to lighting, pointing out common 
defects in domestic, school, and office 
lighting—defects to be found also in 
hospitals and surgeries! In conclusion 
he dealt briefly with fluorescent light- 
ing, pointing out that there is no real 
ground ‘for apprehension of ill-effects 
from fluorescent lamps, provided they 
are properly used. 





E.L.M.A. Courses on 
IIlumination 


How very successful these courses 
evidently are! The writer was present 
on January 21 at one of the series being 
given in London. The theatre was filled, 
and it is reported that many late appli- 
cants for the course were inevitably dis- 
appointed—yet this is really an “ over- 
flow ” course put on for those who were 
unable to get in for the similar course 
last year. Mr. E. B. Sawyer, who dealt 
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with “Fundamental Principles of 
Lighting ’’ covered a wide field and was 
greatly aided by the familiar but effec- 
tive demonstrations. The original model 
of the rotating device designed to illus- 
trate the relation between illumination 
and speed of perception has been im- 
proved by the substitution of a lettered 
cone for the disc used in the original 
model and now answers its purpose very 
well. The I.E.S. president, who opened 
the discussion, commented on _ the 
Lythgoe graph used by the lecturer to 
emphasise the importance of back- 
ground. This diagram seemed to in- 
terest members of the audience, to most 
of whom it was doubtless new. Most of 
those who took part in the discussion 
followed the lead and questioned Mr. 
Sawyer, eliciting the statement that the 
ideal ratio of brightness of object to 
background it about 3 tol. Mr. W. J. 
Jones, who presided at the commence- 
ment of the meeting, mentioned that Mr. 
Sawyer, who has been serving, very 
efficiently, as acting manager of the 
Lighting Service Bureau, has now been 
formally appointed manager. 





Fluorescent Light in the Operating Theatre 


The attached picture shows the use of the new G.E.C. fluorescent light in 
the Ancoats hospital operating theatre, where the change to fluorescent lighting 


has been greatly ap- 
preciated. The fitting 
uses five 80-watt 
lamps, mounted in 
anodised aluminium 
reflectors and _ fur- 
nishes 300-400 lumens 
per square foot with 
the lamp mounted 3 ft. 
above the table. An 
emergency lighting 
system consisting of 
four 100-w. Osram 
lamps in parabolic 
reflectors, furnishing 


175 lumens per sq. ft. 
is also provided. The 
photograph here _ re- 
produced was taken 
whilst an _ operation 
was actually in pro- 


gress. 
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Mr. S. D. Lay, to whose recent talk to 
the I.E.S. Leeds Centre we recently made 
reference (December, 1946, p. 222), draws 
our attention to what is evidently a slip 
in reporting his remarks. In fact, Mr. 
Lay did not suggest that dangerous parts 
of machines should be painted red in- 
stead of being properly guarded—this 
would obviously be inexpedient and dan- 
gerous. 


The practice which he reported and 
advocated was the painting of the 
exteriors of guards to harmonise with 
the rest of the machine; for, whilst in 
position, there is no need to draw atten- 
tion to an adequate guard to the detri- 
ment of the scheme of decoration. It 
was suggested, however, that the in- 
teriors of guards and portions of 
machinery normally covered by them 
should be painted red, so that, when a 
guard is removed, attention is immedi- 
ately and forcefully drawn to the now 
dangerous condition of the machine. 


This technique does not apply to mesh 
and similar guards at working points 
through which the work has to be ob- 
served, as on presses. In this case, it is 
desirable to have the outside of the 
guard in a dark matt finish and the por- 
tion of the machine surrounding the 
work (and behind the guard) finished 
in a light colour. It is usually possible, 
however, to appiy the red paint to the 


back of the guard and to the body of the 
machine at the points to which the guard 
is attached, in order to achieve the same 
result of conveying a warning. 


84 tt 


I have also been asked by Mr. Cun- 
nington to make a little correction in the 
report of his paper on railway lighting, 
in the same issue (December, 1946, 
p. 212), where it was implied that 
covered-in trucks or box “ waggons” 
might be made of translucent but robust 
material. Naturally, the suggestion was 
that the windows of such trucks should 
be made of such material, so as to admit 
light into the interior—though I suppose 
there would, in fact, be no harm in mak- 
ing the whole truck of such a substance 
if one sufficiently workable and robust 
were forthcoming. 


It will be recalled that Mr. Cunnington 
made special reference to the lighting of 
stairways and to the provision of con- 
trast at the edges of stairs as a measure 
of safety. For their benefit, any form 
of marking out with white edging or the 
like, in order to make it clear where 
treads and interval landings terminate, 
is most valuable. 


A case in point, recently presented to 
my notice, was furnished by one station 
where the descending escalator was 
under repair and it became necessary to 
walk down the central concreted stair- 
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way. It was curious to see how gingerly 
many people approached this, appar- 
ently uncertain whether it was moving 
or no. This uncertainty, however, was 
almost entirely removed when, a few 
days later, the stairs were marked out 
with whitewash in the manner indicated 
above. 


Incidentally, this problem is usually 
envisaged from the standpoint of people 
descending stairways, I have been asked 
(perhaps facetiously) if there is not also 
some risk of “ falling upstairs.” I must 
admit I have never felt in danger of so 
doing. It is a common experience of 
mountain climbers that it is much less 
easy to watch one’s foothold when going 
down than when going up. But, in any 
case, I think the same requirements— 
adequate lighting and good contrast— 
apply. 


I am indebted to Mr. J. B. Carne for 
-a cutting, referring to certain new fac- 
tories in Wales, which are single-story 
buildings, with glazed roofs to give maxi- 
mum light. So far, so good. But it ap- 
pears that designers, relying on this 
condition, are proposing to cut out win- 
dows, as being unnecessary. In the 
United States, schemes go _ further 
still—eliminating not only windows but 
also glazed roofs, and relying completely 
on artificial lighting by fluorescent 
lamps. From the technical standpoint, 
the absence of roof lights and windows 
is qonsidered advantageous, no doubt 
rendering wiring easier. The advantage 
has also been claimed that in such hives 
of industry, “chances of inattention ” 
are reduced. 


They are, indeed. Windowless build- 
ings have occasionally been tentatively 
suggested. But I confess that, to me— 
as to Mr. Carne—it comes as a shock to 
learn that such buildings are being actu- 
ally planned “ in this green and pleasant 
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land,” and that the evils of the black-out 
experienced during the war are appar- 
ently being reproduced in new buildings. 
I agree that it would be a good thing to. 
have the whole subject openly discussed, 
especially from the human side. I am 
myself a firm believer in the utility of 
windows, not only to let the light get in 
but to let inmates of buildings look out, 
and I have no use for a philosophy which 
would deny to workers the occasional 
relief of glancing out into the world out- 
side the factory, if they feel so disposed. 
I am very glad to see that the Chief In- 
spector of Factories in his report for 
1945 summarised elsewhere in this issue 


SITUATION WANTED 


ILLUMINATING ENGINEER, age 31, 
1.E.S. member, City and Guilds Final 
Certificates, desires post, preferably in 
Southern area. Ten years in Govern- 
ment photometric laboratories engaged 
on illumination research and develop- 
ment work.—Box No, 761, c.o. “ Light 
and Lighting,” 32, Victoria-street, Lon- 
don, S.W.1. 





(pp. 28-30) stresses the natural antipathy 
of workers to being “ boxed in” in win- 
dowless buildings. 


pet eS 


In response to an inquiry received 
through Mr. E. Wood, the hon. secre- 
tary of the I.E.S. Huddersfield Group, it 
is a convenient and fortunately a satis- 
factory process to use the same colours 
for signals, whether operated by day or 
by night. This, I believe, applies to 
the B.S.I. specification now in prepara- 
tion, which relates to colours for sig- 
nals used for road, rail, and air trans- 
port. 





ERRATUM.—We regret that by an 
oversight the price of the report on 
Defective Colour Vision in Industry. 
recently issued by the Colour Group of 
the Physical Society, was incorrectly 
stated. The correct figure is 3s. 6d. (not 
ls. 6d.). 
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“Integrated Lighting”’ 
for Classrooms 


In a paper of the above title, presented 
at the recent annual convention of the 
American Illuminating Engineering 
Society, Mr. R. L. Biesele, Jr., points 
out that the need for ideal visual en- 
vironments in classrooms is both great 
and obvious. The problems involved in 
producing such an environment are also 
great though, unfortunately, the answers 
are still far from evident. There are 
many factors which must be co-ordinated 
and integrated; physical factors in the 
classroom environment, physiological 
and psychological factors in the children, 
as well as the economic factors which 
face any school board. 

The work of various; investigators, 
concerned only with recognition of detail, 
shows that increased illumination levels 
usually help particular visual tasks. As 
a result illuminating engineers have in- 
creased their recommended values of 
illumination, but have been inclined to 
overlook other visual functions. The 
effectiveness of a lighting installation 
for efficient recognition of detail is only 
one of the criteria necessary for a satis- 
factory visual environment. 


BRIGHTNESS RaTIOS 


A still more effective criterion for 
quality in a lighting system is an indica- 
tion of the brightness ratios which exist 
between various parts of the visual field. 
The author refers to the report of the 
American I.E.S. entitled ‘“ Brightness 
and Brightness Ratios ” which suggested 
the following brightness ratios which, if 
met, would help to produce good seeing 
conditions:— 

To attain the best seeing conditions 
(1) the ratio of the brightness 
of the visual task to the bright- 
ness of its immediate surround- 
ings should be unity, and should 
be not more than three for good 
seeing conditions; and 
(2) the brightness ratio of a 
light source or luminous part of 
a fitting to its surroundings 
should also be unity, and should 
be not more than three for good 
seeing conditions. 


These ratios, however, fail to take all 
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conditions into account, e.g. there is no 
indication in the report quoted as to the 
point in the field of view that the light 
source normaily occupies and_ the 
assumption is made that the observer 
looks directly at the light source. 
Neither is any mention made of the pos- 
sibility that the background might be 
brighter than the visual task, as with 
the usual dark chalkboard in a class- 
room. 


THE IDEAL VISUAL ENVIRONMENT 


Based on such evidence as is available 
the author suggests the following criteria 
to define the ideal visual environment, 
not only for classrooms, but for any sus- 
tained close visual-centred activity:— 

1. There must be an average bright- 
ness level in the visual field of 
20 foot, lamberts or more. 

2. The brightness ratio between the 
visual task and the entire visual 
field should be in the range of 
i plus’) F to's: 1. 

3. Outside the area of the visual 
task there should be no bright- 
ness ratios between adjacent 
areas in the field of view greater 
than 3:1. 

4. There should be no extended 
areas in the field of view having 
a brightness greater than three 
times that of the visual task. 

5. There should be no areas in the 
field of view having a brightness 
greater than 10 times that of the 
visual task. 

6. There should be no extended 
areas in the field of view having 
a brightness less than one-tenth 
that of the visual task. 

7. The light flux towards the eyes 
from the four quarters of the 
field of view should be nearly 
equal. 

8. The light should be sufficiently 
directional to produce three- 
dimensional modelling, _ suffi- 
ciently diffuse to prevent harsh 
shadows or pronounced specular 
reflection. 

9. The visual task should have large 
details of high contrast with 
their immediate background. 


RESULTS OF PRACTICAL TESTS 
As an approach to the problem the 
author describes tests which were 
carried out in two almost identical 
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schoolrooms, one of which was left un- 
changed whilst in the other room devices 
were used for diffusing the daylight, 
seating arrangements were varied, the 
room was redecorated and higher power 
artificial light sources were used. 

Comprehensive sets of illumination 
measurements were made in each room 
both by natural and artificial lighting. 
Similarly a thorougn brightness study 
of the visual fields was made from desks 
in the same relative positions in each 
room. Thirdly, photographs were taken 
of the central part of the fieid of view 
from each desk both when looking hori- 
zontally forward and when looking down 
at a typical visual task on the desk, 
again made under both natural and arti- 
ficial lighting conditions. 

Analysis of the data obtained in this 
way showed that attainment of the ideal 
visual environment in the improved 
room under the conditions tested could 
be achieved without much difficulty. 

Adjustment of the maximum bright- 
ness ratio between adjacent areas can be 
accomplished in two ways. A more care- 
ful selection of diffuser and shade 
materials can reduce the ratios at the 
windows for natural lighting. Replace- 
ment of the dark chalkboard (which 
can never produce a desirable visual 
task as it is surrounded by a consider- 
ably brighter visual field), by a light 
coloured board using dark chalk will re- 
duce the brightness ratio between 
adjacent areas on the front wall to 
acceptable limits. 

Production of satisfactory flux distri- 
bution for either lighting condition can 
be aided by further improvement in the 
reflection factors in the lower part of the 
room. It would also appear to be desir- 
able to move the artificial lighting equip- 
ment farther back in the room, which 
would reduce the brightness of the ceil- 
ing and upper walls in the front of the 
room without a serious disturbance of 
the uniformity of ilumination in the 
room. 

With these minor changes the author 
suggests that an ideal visual environ- 
ment might be obtained for a majority 
of the desks in the classroom and al- 
though there are still some problems to 
be solved, particuiarly that of mainten- 
ance, it is claimed that the results 
obtained are probably as close an 
approach to the ideal visual environ- 
ment as has yet been achieved in light- 
ing practice. 
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Radio Interference by 
Fluorescent Lamps 


The possible introduction in the near 
future of fluorescent lamps for use in 
homes raises a number of problems in 
connection with the suppression of radio 
interference. A paper given by L. F. 
Shorey and S. M. Gray at the recent 
Convention of the American I.E.S. des- 
cribes certain work carried out in 
America on this subject. 

-The authors explain that the amount 
of total interference picked up by a radio 
receiver from a fluorescent iamp de- 
creases with the separation of the lamp 
from the aerial. Total interference arises 
from three sources: feedback through 
the house wiring circuit, radiation of the 
high-frequency current components from 
the wires and radiation coming directly 
from the lamp. The latter form of inter- 
ference is of primary importance when 
the distance between lamp and aerial is 
small, decreasing rapidly with increased 
distance until the separation exceeds the 
radiation distance of the lamp. Any 
interference then may be attributed to 
line feedback as the amount of line 
radiation is small. 

So long, therefore, as the lamp is kept 
a sufficient distance from the radio 
receiver, aerial or aerial leads, the prob- 
lem will be one of disturbance from line 
feedback and line radiation. Suppres- 
sion of these latter forms of interference 
may be accomplished by use of some 
form of electrical filter the exact form 
and location of which will depend on the 
amount of disturbance, the degree of 
suppression required and the perman- 
ancy of the wiring circuit of the lamp 
(i.e. whether the lamp is a fixture or 
portable). 

In the home, however, where fluores- 
cent lamps may not be far removed from 
the radio receiver, disturbance from 
lamp radiation may become the main 
factor, filtering of the lamp circuit or 
radio then having little effect. In such 
cases it has been found that noise could 
be eliminated by placing an earthed wire 
mesh screen between the lamp and the 
aerial even though the separation be- 
tween the two may be only a few inches. 

The authors conclude that a combina- 
tion of screening and filtering could be 
used successfully with any fluorescent 
lamp to reduce radio interference to a 
negligible value. 





